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(57) Abstract 

Process for printing pile fabrics, and apparatus for carrying out the process. A stencil (9) having divider walls (20) to define 
the various pattern areas (21) is urged against the pile fabric (23) so that the divider walls (20) penetrate the pile (25) and engage 
the base (52) of the fabric to maintain separation of different colors or the like in the different pattern areas. A spray apparatus 
(53) is then used to spray the pattern areas, the outlet (54) of the spray apparatus (53) being held at all times within the confines of 
the divider walls (20). After spraying, the stencil (9) is lifted and a canopy (42) is placed between the stencil (9) and the fabric (23) 
The stencil (9) comprises a frame (10) with wires (19) extending across the frame (10) in two directions for carrying the divider 
walls (20). Mechanical means (37) are provided to raise and low r the stencil (9), and a fly-bridge (56) is movable above the sten- 
cil (9) for access to all pattern areas (21). 
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RUG STENCIL PRINTING SYSTEM 

Field of the Invention 

This invention relates to the printing of pile fab- 
rics, and is more particularly concerned with a stencil for 
multi-color printing of pile fabrics and a method and appa- 
5 ratus utilizing said stencil. 
Background of the Invention 

Milti-color patterned area rugs, wall rugs and other 
pile face materials have met with increasing commercial suc- 
cess in the United States in the past few years. Tradition— 

10 ally such products are associated with -various weaving pro- 
cesses using- pre-dyed yarns. Generally, skilled operators 
are required for these processes, productivity is low, and 
the products are expensive. In the tufting industry products 
of this kind are currently manufactured by means of the man- 

15 ually operated tufting gun; and, in recent times, such pro- 
ducts are made by single and double needle control broadloom 
tufting machines. With single needle machines, although 
productivity is low and the products are expensive, a few 
companies have been able to make a commercial success of the 

20 operation. With double needle machines productivity is high; 
but, in relation to the investment, the productivity tradi- 
tionally associated with broadloom tufting is low. Even so, 
in the context of area rugs, these machines are capable of 
producing a limited variety of styles at rates exceeding the 

25 capacity of the market for them. For these reasons these ' 
machines have not realized the future predicted for them. 

Within the past fifteen years or so a very large car- 
pet printing industry has grown up within the tufting indus- 
try. The carpet printing industry is geared largely to 

30 broadloom manufacture and is not especially suitable for the 
pattern flexibility, variety of carpet textures and pattern 
sizes traditionally associated with high quality area rugs. 
Moreover, the capital investment required for these printing 
machines can be generated only by the enormous productivity 

35 of the broadloom industry. 
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There are numerous methods used for dye printing 
piled sheet materials, such as carpets, towels, animal furs 
and the like. These printing methods include flat screen 
printing, rotary screen printing, raised pattern roller 
5 printing, "deep dye" printing, and the Militron process. 
The flat screen methods involve the use of screens 
which contact the surface of the sheet material. The dye 
pastes are applied to the top surfaces of the screens and 
forced through holes in the screens by magnetic squeegies, 
10 sponges, or by suction from behind the sheet material. The 
screens are impenetrable in some areas and penetrable in the 
pattern areas where it is desired that dye pass to the sheet 
material. 

The rotary screen is an adaptation of the flat screen 
15 wherein the screen is formed in the shape of a cylinder. 

Roller processes involve the use of cylinders with patterned 
dye areas raised from the surface of the cylinder. The cy- 
linders pick up dye on the faces of the raised dye areas and 
transfer the dye to the sheet material according to the pat- 
20 tern of the dye area by rolling over the sheet material as 
the material moves along its length through the machinery. 

The screen and roller processes are capable of print- 
ing low pile materials such as materials having pile in a 
quantity of about S to 14 oz. per sq. yd., but they usually 
25 lack the ability to produce satisfactory results on heavier, 
high pile, materials as there is insufficient dye material 
passing through the screens and insufficient force exerted 
on the dye material to penetrate heavier weights of pile 
facing. 

30 In the screen and roller dyeing processes a separate 

screen or roller is required for each different color. This 
makes multi-color processes somewhat expensive, both because 
of duplication and because of mechanization and precision 
needed to register the separate color patterns. Another 

35 disadvantage of these processes is that they are limited in 
their pattern size, thus requiring several pattern compo- 
nents to form a single large size pattern as might be assoc- 
iated with an area rug. 
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The "deep dye" process offers a method of applying 
all the colors of a pattern to the sheet material simultane- 
ously. In this system, the printing stencil comprising par- 
titioning built up on a plate to form trough-like pattern 
5 elements into which various colors of dye solution are fed, 
"is pressed mechanically upwardly against the downwardly 
facing pile of the sheet material. The equipment for per- 
forming the deep dye process is expensive to manufacture and 
to operate. 

10 The Militron process is one uniquely capable of print- 

ing broadloom carpeting and area rugs. The process is based 
on the simultaneous injection of several colors of dye solu- 
tion from a matrix of fine nozzles. Those nozzles in the 
matrix which fall within the particular element of the pat- 

15 tern to be printed are controlled so they all pass the same 
color of dye solution together. The device is computer con- 
trolled, and the pattern is readily changed. The machine 
involves high capital investment and is not generally avail- 
able. It is also, as far as is known, limited to a compara- 

20 tively narrow range of carpet pile textures. 
Summary of the Invention 

The present invention comprises a method of printing 
sheet materials which alleviates many of the aforementioned 
difficulties as they apply to area rug printing. The inven- 

25 tion also comprises a novel pattern stencil and print sub- 
strate handling platform used in the printing method. The 
process works successfully on both low and high pile face 
materials. Milti-color printing can be accomplished in one 
application, without bleeding, by using a single pattern 

30 stencil, thus circumventing the need to use a separate sten- 
cil for each color application as applied in "silk" screen 
printing processes. Also, the pattern stencil can be built 
to the size of the material to be printed, eliminating the 
registration problems involved in having to use several 

35 stencils to build up the pattern. 

The pattern stencil of the present invention comprises 
a plurality of divider walls suspended within a frame. These 
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walls define the individual color areas of the pattern. The 
walls of the stencil assembly are suspended in the open space 
within the frame and are supported by a wire matrix extending 
from the frame. 

5 Typically area rugs are made in sizes of six by nine 

feet and nine by twelve feet, and for printing them the pat- 
tern stencils of the present invention are made commensurate 
with these sizes. The printing platform and rack of the 
present invention would also have to be commensurate in size 

10 so that each rug size would require commensurate printing 
apparatus. A large stencil can be built comprising two or 
more small rug patterns set side by side, thus permitting 
printing of two or more small rugs at one time. In printing . 
large area rugs — 6 f x 9 f and larger — the distances across the 

15- stencil are too great for the reach of the operators handling 
the print paste dispensing guns. To overcome this difficulty, 
and to optimize the conditions of application, a fly— bridge 
is provided for each printing apparatus. The fly— bridge com- 
prises a motorized platform bridging the stencil and mounted 

20 on wheels which run on tracks laid on the floor on both sides 
of the printing apparatus. Swivel seats, which also can be 
easily moved on rails transversely along the Dength of the 
fly-bridge,' are furnished for the operators so they can move 
freely to any position over the platform. The operators can 

25 also drive the fly-bridge back and forth along the length of 
the stencil and are thus able to position themselves with 
little effort over any desired portion of the stencil. While 
seated on the fly-bridge the operators can also control oper- 
ation of the entire printing apparatus. 

30 In application, the stencil is suspended horizontally 

by mechanical means by which it can, as needed, be raised 
and lowered over a printing platform. The platform is rack 
mounted so that it can be moved transversely along the rack 
to three basic positions: the loading position, the print- 

35 ing position and the unloading position. In the loading 

position the platform is fully withdrawn from under the sten- 
cil, permitting the unprinted rug to be precisely mounted on 

f< OMPI 
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the platform with its pile face up. The accurate fitting of 
the rug on the platform is achieved by aligning the edges of 
the rug with the edges of the platform, or with marks on the 
platform surface. The platform is then moved along the rack 
5 to the printing position where the rug is vertically aligned 
with- the stencil. Precise fitting of the rug on the plat- 
form during loading is thus the means for properly position- 
ing the rug beneath the stencil for accurately printing the 
rug. The stencil is lowered on to the rug during printing, 

10 and afterwards raised again; and, the platform, now carrying 
the printed rug, is moved further along the rack to the un- 
loading position where the rug is removed. The empty plat-^ 
form is then returned to the loading position in readiness 
for another printing cycle . When the platform moves from 

15- the loading position to the printing position it passes un- 
der a fixed, or rotary, doctor blade which fluffs up the pile 
face of the rug and removes whatever pile disorientation may 
have taken place in handling and loading the rug. Also, 
whenever the stencil is raised, and before the platform can 

20 be moved transversely into or out of the printing position, 
a canopy extends automatically beneath the stencil, between 
the stencil and the rug on the printing platform to shield 
the rug from possible print paste drippings from the raised 
stencil. 

25 The process performed by the printing assembly of the 

present invention includes the steps of moving the sheet 
material mounted on a movable platform into the printing 
zone, lowering the stencil on to the sheet material where 
the walls of the stencil extend between individual face 

30 piles of material and make edge contact with the sheet mat- 
erial backing, thus preventing paste from bleeding between 
areas of different color and insuring printing of all the 
face piles by not incurring matting down of fibers under the 
stencil elements. The print paste is applied to the mater- 

35 ial by holding a dispensing nozzle in the vicinity of the 

sheet material below the height of the walls of the stencil 
and by dispensing the desired color of print paste on to the 
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piles located in the area between adjacent walls. After 
printing by the present process has been completed, the 
stencil is raised from the sheet material and the canopy is 
immediately moved into position above the platform area be- 
5 tween the sheet material and the stencil in order to catch 
any drippings of excess print paste. 
Brief Description of the Drawings 

These and other features and advantages of the in- 
vention will become apparent from consideration of the 
10 following description taken in conjunction with the accom- 
panying drawings in which: 

Fig. 1-is a perspective view of a stencil made 'in 
accordance with the present invention; 

Fig. 2 is a perspective view of one stencil element 
15 of the stencil shown in Fig. 1; 

Fig. 3 is a perspective view of a stencil similar to 
Fig. 1 but displaying a different design pattern; 

Fig. 4 is a perspective view of the printing apparatus 
of the printing system of the present invention including 
20 the printing platform, stencil and fly-bridge; 

Fig. 5 is a detail perspective view showing a stencil 
wall of the stencil of the present invention positioned on 
sheet material with a print paste dispenser in position to 
dye the material; and, 
25 Figs. 6 and 7 are schematic illustrations showing the 

control circuitry for use with the apparatus shown in Fig. 4. 
Best Mode of the Invention 

Referring in more detail to the drawings, Fig. 1 
shows a stencil assembly which includes a stencil 9 as used 
30 in the present invention. The stencil 9 includes a rectang- 
ular frame 10 having four sides 13, 14, 15 and 16. The 
frame 10 encircles an empty space which will be referred to 
as the pattern space 11. A number of various shaped stencil 
elements 18 are arranged in the pattern space 11 within the 
35 rectangular frame 10 in such a manner as to define, in con- 
junction with the stencil frame 10 and the pattern space 11, 
a desired coordinated design pattern. 
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As illustrated in Fig. 2, each stencil element 18 
comprises a plurality of divider walls 20 connected to- 
gether and defining an encircled space 21. The encircled 
space 21 is part of the previously mentioned empty pattern 
5 space 11. The sections of empty pattern space 11 which are 
not definable as encircled spaces 21 will be referred to as 
unencircled pattern space 11. The stencil elements 18 are 
supported inside the frame 10 by wire elements 19 running 
between opposed sides 13 and 15 and between opposed sides 14 
10 and 16 of the frame 10. The wire elements 19 are spaced a— ' 
part and support the stencil elements 18 in their correct 
positions relative to other stencil elements 18 and to the 
frame 10. Depending on the intricacy of the design, it may 
be necessary to put a double row of wire elements 19 in some 

- r 

15 places, one above the other. If only one row of wires 19 is 
used, it may be desirable that the wires be located below 
the center of the divider walls 20 to obtain the best verti- 
cal stability. 

The wire elements 19 are pulled tight so sagging of 

20 the stencil elements 18 within the pattern space 11 'will be 
minimized. The divider walls 20 and stencil elements 18 are 
maintained in their proper positions in the frame by being 
fastened to the wires to prevent the stencil elements from 
moving along the wires • This can be done, for example, by 

25 tacking the wire directly to the stencil with -solder or the 
like , ' or by soldering a knot on the wire on each side of the 
wall 20. "Where two perpendicular wires 19 cross, they can 
be tacked together. 

its is shown in Fig. 3 » it is not always necessary 

30 that the divider walls 20 be formed into individual stencil 
elements 18. It is also the teaching of the present inven- 
tion to interconnect the divider walls 20 with one another 
and with the sides 13, 14, 15 and 16 of the stencil frame 
10. In this way the entire pattern space 11 is divided up 

35 into a series of encircled spaces 21. Wire elements 19 are 
again used to support the walls 20 as they span the pattern 
space 11. 
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The lower edges 22 (see Figs. 2, 4 and 5) of the 
walls 20 are located in a single plane parallel to the 
plane defined by the stencil frame 10. The divider walls 
20 extend perpendicularly to this same plane. 
5 Fig. 4 illustrates the printing apparatus made in 

accordance with the present invention. The printing appara- 
tus comprises a platform 24 movably mounted on an elongated 
stationary rack 26 including three parallel rails 27, 2$ and 
29- A rug 23 is shown on the top surface of the platform 24. 

10 The platform 24 has indexing or positioning marks 32 on its 
top surface and has wheels (not shown) mounted on its under- 
side which run along the upper edges of the rails 27, 23 and 
29 of the rack 26. Chains 30 and 31 encircle the rack 26 
lengthwise and are connected to the platform 24. At each 

15 end of the stationary rack 26 the chains 30 and 31 pass over 
sprockets 33 and 34* One set of sprockets are driving 
sprockets 33 operated by an electric platform motor 35. 

One end of the rack 26 will be referred to as the 
platform loading zone A and the opposite end of the rack 

20 will be referred to as the platform unloading zone C. The 
printing zone B of the platform is located toward the un- 
loading zone Four mechanically coordinated motorized 
jacks 37a,' 37b, 37c (not shown) and 37d, having screw ele- 
ments 3#, are located in the printing zone B of the appara— 

25 tus and define a rectangular area slightly wider than the 
platform 24. Each jack 37 is oriented so that the screw 
element 36 extends perpendicularly to the platform 24. The 
four motorized screw jacks 37a, 37b, 37c, 37d are all oper- 
ated simultaneously by the same jack operating motor 36 so 

30 movement of the four jacks will be coordinated. Two jacks, 
37a and 37b, are connected by rotatable shaft 41a; and, two 
jacks, 37c and 37d, are connected by rotatable shaft 41b. 
The shafts 41a and 41b, when rotated, operate the screw ele- 
ments 33 of the respective jacks 37. A driven pulley 57a is 

35 attached to an extension of the shaft 41a, and a driven pul- 
ley 57b is attached to an extension of the shaft 41b. TWo 
drive pulleys 5#a and 5#b are attached to the shaft of the 
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jack motor 36, and each set of drive pulleys and driven pul- 
leys 57a and 5#a, and 57b and 5#b respectively, is connected 
by a timing belt 59a or 59b surrounding the two pulleys. 
Through this arrangement, the four jacks are operated in 
5 mechanized coordination. 

Four canopy stands 40 are positioned about the_print- 
ing zone B with one stand 40 located near each of the jacks 
37. The four canopy stands 40 support a canopy mechanism 
which comprises a canopy 42 attached to two canopy support- 

10 ing chains 43 and 44 f each of which is carried by, and ex- 
tends about, four sprockets 45, 46, 47 and 4#. The driving 
sprockets 45 are simultaneously driven by an electric canopy 
motor 51. The canopy supporting chains 43 and 44 are located 
to encircle the rack 26 perpendicularly to the rack rails 27, 

15- 2S and 29 with the upper portion of the canopy supporting 
chain higher than the level of the platform 24- To give 
strength to the canopy 42 and prevent its sagging, rigid 
tubing (not shown) is extended between, and connected to, 
the two supporting chains 43 and 44 and attached to the can- 

20 opy. A doctor blade 49 is mounted "across the two canopy 

stands 40 nearest to the loading zone A and on the side of 
the canopy stand facing the loading zone. The blade 49 is 
parallel tcf the plane of the rug 23 and platform 24, and is 
adjustable in height along the stands 40 relative to the rug 

25 23. This doctor blade 49 is,* in the present embodiment, a 
steel angle, orie flange 50 of which extends downwardly into 
contact with the fibers 25 of the rug 23. 

The printing method proceeds as follows: a stencil 
9, having elements as previously described, is assembled to 

30 represent the desired design pattern and is made as large or 
small as necessary to fit the size of the rug 23, or like 
material, to be printed. A stencil bracket 39 is fastened 
to each corner of the stencil 9. Each bracket 39 is formed 
so that it can reach over the canopy supporting chain 43 or 

35 44 and sit on top of the screw element 3# of its respective 
jack 37. The brackets 39 avoid contact with the chains 43 
and 44 even when the jacks 37 are lowered to position the 
stencil 9 on the platform 24. The stencil 9 is then placed 
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in position in the printing zone B with each of the four 
brackets 39 at the corners of the stencil resting on one of 
the jack screws 33* The screws 33 are fully extended to 
hold the stencil high above the rack 26. The canopy 42 is 
5 in its extended position above the rack 26 and below the 

stencil 9. The rug 23 (see Fig" 4) is placed on the plat- 
form 24 in the loading zone A with carpet pile face 25 f ac- _ 
ing up from the platform 24. The rug 23 is accurately posi- 
tioned on the platform 24 by an appropriate indexing system. 

10 For example, in the disclosed embodiment the rug 23 is a- 

ligned with indexing marks 32 on the platform to insure pro- 
per positioning on the platform. 

The electric motor 35 is activated and the platform 
24 and rug 23 are pulled by chains 30 and 31 from the load— 

15 • ing zone A into printing position under the stencil in the 

printing zone B. The platform 24, with the rug 23 accurately 
positioned on the platform, is. stopped in the printing zone 
B at a printing position where the rug is in proper vertical 
alignment with the stencil 9. Since the printing position 

20 of the platform 24 is automatically controlled, as later de- 
scribed, and since the stencil 9 moves in a fixed vertical 
plane, the proper vertical alignment between rug 23 and sten- 
cil 9 is acrhieved by accurately placing the indexing marks 
32 on the platform relative to the fixed vertical alignment 

25 of the stencil over the platform when the platform is in the 
printing position, .and then aligning each rug on the index- 
ing marks 32 each time a rug is placed on the platform. As 
the rug 23 enters the printing zone B, the doctor blade 49 
engages the face pile 25 with the extending flange 50 and 

30 fluffs up the piles as they pass by and makes them stand 

vertically to facilitate proper positioning of the divider 
walls 20 between the piles. 

Once the platform 24 and rug 23 have been moved into 
position in the printing zone B, the canopy motor 51 is 

35 switched on and the canopy 42 is retracted to its position 
underneath the rack 26. The stencil 9 is lowered on to the 
rug 23 so that the walls 20 pass between the individual 
piles 25 until the lower edges 22 of the divider walls 20 
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make contact with the rug backing 52 (see Fig. 5). The 
individual piles 25 are segregated to either one side or the 
other, of the divider wall 20 to create a well defined separ- 
ation between piles of adjacent encircled areas 21. The 
great majority of piles 25 will take positions on one side 
or the other of the divider walls 20, but it is expected 
that some of the piles 25 may become trapped below the walls 
25. The lowering (and subsequent lifting) of the stencil 9 
in the disclosed embodiment is accomplished by the retrac- 
tion (and extension) of the four jacks 37. The four stencil 
brackets 39 are rigidly connected to the stencil 9* but are 
not connected to the jack screws 38, so the jacks 37 continue 
to retract, leaving the stencil resting on the rug 23. 

After the stencil 9 has been properly positioned on 
the rug 23 , print paste is applied to the rug pile face 25 
according to the color scheme of the design pattern. Each 
different encircled space 21, and any unencircled pattern 
space 11, may receive a different color or treating agent, 
or may be left uncolored. The print paste, in the preferred 
method, is applied by spray dispensers 53 (see Fig. 5) which 
are hand held by operators positioned on a movable fly-bridge 
56 suspended above the platform area. The nozzle end 54 of 
the spray dispenser 53 is held below the upper edge 55 of 
the divider wall 20 and moved about between adjacent divider 
walls 20. In this way the print paste meant for pile face 
fibers 25 on one side of a divider wall 20 will not flow 
over to those on the other side. The term "print paste" of 
the present invention is meant to be a generally inclusive 
term encompassing dyes, resists and other treating agents of 
various colors and viscosities. 

"When all the print pastes have been applied, the sten- 
cil 9 is lifted from the rug 23 and the canopy 42 is immedi- 
ately moved into place between the carpet and the stencil to 
catch any drippings which may fall from the stencil 9. The 
platform 24, now carrying the printed rug 23, is moved fur- 
ther along the rack 26 by the motor 35 and chains 30 and 31 
to the unloading zone C. Here the rug 23 is removed from 



the platform 24, and the platform is returned to the loading 



BN5D0CID: <WO 5600145A1 I > 




WO 80/00145 



PCT/US7?/0 



12. 

zone A by reversing the directional mode of the motor 35. 

The circuitry controlling th movement of the plat- 
form 24, canopy 42 and stencil 9 of the present invention is 
shown in Figs. 6 and 7. Fig. 7 shows the platform motor 35, 
5 canopy motor 51, and jack operating motor 36 which will here- 
inafter be referred to as stencil motor 36 for ease of under- 
standing. As will be obvious to those skilled in the art 
from inspection of Fig. 7, the motors 35, 51, and 36 in the 
preferred embodiment are driven by a three-phase 230 volt 

10 source indicated by the three lines noted as 79. As may 

further be seen from Fig. 7, platform motor 35 may be oper- 
ated in one direction by closing a set of three contacts 
shown as PMF5, and the other direction by closing a set of 
contacts PMR5. Likewise, canopy motor 57 may be run in a 

15 - first direction by contacts CMF5 and in a reverse direction 
by contacts CMR5- Also stencil motor 36 may be operated in 
a first direction by contacts SMF5 and in the opposite di- 
rection by SMR5- 

The control logic circuitry of the present invention 

20 is shown in Fig. 6. It is to be noted that the circuitry * 
includes a number of relays whose coils are designated as 
Rl, R2, R3, R4, R5, R6, CMF, OMR, SMF, SMR, PMF, and PMR. 
The designations for the relay coils shown in Fig. 6 have 
been selected to aid in understanding their function. Coils 

25 Rl — R6 activate relays which are internal to the control 
system shown in Fig. 6. Relay coil PMF corresponds to 
"platform motor forward" and PMR corresponds to "platform 
motor reverse". Likewise coils CMF and CMR correspond to 
coils controlling the forward and reverse movement of the 

30 canopy motor 51, respectively, and coils SMF and SMR control 
the stencil motor 36. 

To understand the operation of the control circuitry 
it mast be understood that contacts PMF5 shown in Fig. 7 are 
closed on excitation of coil PMF shown in Fig. 6. Similarly 

35 contacts PMR5 shown in Fig. 7 are closed by the excitation 
of coil PMR shown in Fig. 6. Likewise contacts CMF5 are 
closed by excitation of coil CMF; contacts CMR5 are closed 
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by excitation of coil OMR; contacts SMF5 are closed by ex- 
citation of coil SMF; and contacts SMR5 are closed by excit- 
ation of coil SMR. 

It should be further understood that contacts CIA and 
C1B are closed by excitation of coil Rl as shown in Fig. 6 
and in a similar manner contact C2 is closed by excitation 
of coil R2. It can therefore be seen that in Fig. 6, con- 
tacts denoted as CX, where X is an integer, are closed by 
excitation of a coil RX, where X is the same integer. Also 
contacts noted as PMFX are closed by coil PMF; contacts 
noted as PMRX are closed by excitation of coil FMR; contacts 
noted as CMFX are operated by excitation of coil CMF; con- 
tacts noted as CMRX are operated by excitation * of coil CMR; 
contacts noted as SMFX and SMRX are operated by excitation 
of coils SMF and SMR respectively. 



limit switches which are activated by the mechanical move- 
ments of the platform 24, canopy 42, and stencil 9. All 
limit switches with the exception of switch 65 are two-pole- 
* single-throw switches. Switches 60a and 60b are mechanically 
activated when the platform 24 is in its loading position in 
the loading zone A. Switches 6la and 6lb are mechanically 
activated when the platform 24 is at its printing position 
in printing zone B and switches 62a and 62b are mechanically 
activated when the platform 24- reaches its unloading posi- 
tion in unloading zone C. Similarly switch 65 is operated 
when the stencil 9 is in its up position and switches 66a 
and 66b are operated when the stencil is in its down position. 
Switches 67a and 67b are mechanically activated when the can- 
opy 42 is in its extended position above the rack 26 and 
switches 6Sa and 68b are mechanically activated when the 
canopy is in its retracted position below the rack 26. 



Fig. 6 is such that its operation may be conveniently ex- 
plained by defining three cycles. The first cycle is ini- 
tiated when the platform 24 is in its loading position with 
a rug 23 loaded thereon. Therefore switch 60a is closed and 



A control circuit shown in Fig. 6 also includes seven 



The arrangement of the control circuitry shown in 
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switch 60b is open at the beginning of the first cycle. 
Depression of start button 75 completes a circuit through 
lines 80 and excites coil HI. The excitation of coil Rl 
closes contacts CI thus completing a circuit between points 
8l and 82 which completes a circuit through switches 66a and 
60a to line 85 9 thus exciting coil R2. The excitation of 
coil R2 closes contact C2 completing a circuit between 
points £6 and 82. As will be obvious to those of ordinary 
skill in the art, the closing of contact C2 will latch coil 
R2 while switch 60a opens in response to the platform* s mov- 
ing from its loading position and contact Cla opens when 
start switch 75 is released. 

The closing of contact C2 also completes a circuit 
between point 86 and point #7 which provides excitation to 
coil R3 through switch 6la and line 88. The excitation of 
coil R3 closes contact C3 and completes a circuit through 
switch 62a to point 89, along line 90 to line 91, thus ex- 
citing coil PMF. 

The excitation of coil PMF closes contacts PMF5 (shown 
in Fig. 7) thus operating platform motor 35 and causing for- 
ward movement of the platform 24 from its loading position 
towards its printing position. Since contact C2 latches 
coil R2, thus assuring prolonged excitation of coil R3 , con- 
tact C3 will remain closed and maintain holding current on 
coil PMF until switch 6la opens causing coil R3 to become de- 
energized. When the platform reaches its printing position, 
switches 6la and 6lb are mechanically tripped to be opened 
and closed respectively. The opening of switch 6la deener- 
gizes coil R3 , thus opening contact C3 and terminating the 
energized state of coil PMF. This stops operation of the 
platform motor 35. The closing of switch 6lb completes a 
circuit from point 87 to line 92 on to point 95 thus excit- 
ing coil CMF. The excitation of coil CMF closes contacts 
CMF5 (shown in Fig. 7) causing canopy motor 36 to become 
activated and begin retracting the canopy 42. Furthermore, 
the excitation of coil CMF opens normally closed contacts 
CMF1 preventing excitation of coil OMR. The system remains 
in this state until the canopy 42 has been retracted to the 
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point where it mechanically operates limit switches 6Sa and 
6&b. 'When the canopy reaches its fully retracted position, 
switches 6&a and 68b are opened and closed respectively • 
The opening of switch 6Sa opens the circuit between points 
5 92 and 95 and deenergizes coil CMF. The closing of switch 
6Sb completes a circuit between points 92 and 96, energiz- 
ing coil SMF. 

The excitation of coil SMF closes contacts SMF5 , 
(shown in Fig. 7), thus lowering the four jacks 37 and low- 

10 ering the stencil 9. Also, the excitation of coil SMF opens 
normally closed contacts SMF1 preventing excitation of coil 
SMR. When the stencil reaches its printing position, it 
mechanically opens limit switch 66a and closes limit switch 
66b. The opening of switch 66a terminates the connection 

15' between line 70 and point S6, deenergizing coil R2, which 
causes contact C2 to open and maintains coils R2, R3 ? CMF 
and SMF in their unexcited states. This completes the first 
cycle of operation and the control circuit is in a stable 
state. 

20 Once printing of the rug 23 has been completed, de- 

pression of start switch 75 will begin the second cycle of 
operation of the control circuit. The depression of start 
switch 75 dgain energizes coil Rl thus closing all contacts 
associated therewith. However, limit switch 66a is open, 

25 therefore the closure of contacts Cla in response to the 
excitation of coil Rl will not energize coil R2. However 
the excitation of coil Rl closes contacts Clc. As may be 
seen from Fig. 6, the closure of contacts Clc completes a 
circuit through switch 66b (which is closed due to the down 

30 position of the stencil) and switch 62a to line 97 and thus 
energizes coil R4. The excitation of coil R4 closes contact 
Ck thus completing a circuit between point &9 and point 98 
and thereby latching coil R4. As may be seen from the fore- 
going, the latching of coil R4 in response to the closure of 

35 contact Clc at the beginning of the second cycle of the con- 
trol circuit is similar to the latching of coil R2 in res- 
ponse to the closure of contacts Cla at the beginning of the 

first cycle. ^^rvrr— ^ 
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Closure of contact C4 also completes a circuit be- 
tween points 39 and points 99 to line 100 thus exciting coil 
SMR. The excitation of coil SMR opens normally closed con- 
tacts SMR1 preventing excitation of coil SMF and closes con- 
tacts SMR5 (shown in Fig. 7) causing stencil motor 36 to 
begin raising the stencil by the raising of the four jacks 
37. The control circuit remains in this state until the 
stencil 9 reaches its uppermost position and closes limit 
switch 65. The closure of limit switch 65 completes a cir- 
cuit along line 101 which excites coil R6. The excitation 
of coil R6 both closes contacts C6b and opens normally 
closed contacts C6a. The opening of contacts C6a deenergiz- 
es coil SMR and the closure of contacts C6b completes a 
circuit between point 99 and point 102 through switch 67a 
which allows excitation of coil OMR. The excitation of coil 
CMR opens normally closed contacts CMR1 thus preventing ex- 
citation of coil CMF and closes contacts CMR5 (shown in Fig. 
7) , thus causing canopy motor 51 to begin retraction of the 
canopy 42. The circuitry remains in this state until the 
canopy reaches its extended position and mechanically opens 
limit switch 67a and closes limit switch 67b, The opening 
of switch 67a deenergizes coil CMR and the closing of switch 
67b energiz'es coil R5.. The excitation of coil R5 closes 
contact C5 completing a circuit from point &9 along line 90 
through contact C5 to line 91 thus energizing coil PMF. The 
excitation of coil PMF opens normally closed contacts PMF1 
preventing excitation of coil PMR and also closing contacts 
PMF5 (as shown ih Fig. 7) which causes the platform motor 35 
to move the platform 24 from its printing position to its 
unloading position. The control circuit remains in this 
state until the platform reaches its unloading position and 
mechanically opens limit switch 62a and closes limit switch 
62b. The opening of switch 62a deenergizes coil R4> thus 
opening contacts C4 and preventing excitation of coils SMR, 
CMR, and R5. Th loss of holding current on coil R5 opens 
contact C5 terminating holding current to coil PMF and thus 
terminating operation of platform motor 35. The control 
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circuit is now in a stable state and has completed its sec- 
ond cycle. As will be apparent from the foregoing descrip- 
tion, the stencil 9 is in its upper position, the canopy kZ 
is in its extended position and the platform 24 is at its 
unloading position. 

In the third cycle of operation of the control cir- 
cuitry it is necessary only to move the platform from its 
unloading position in unloading zone C to its loading posi- 
tion in loading zone A. Depression of start button 75 ener- 
gizes coil Rl thus closing contact Clb. The simultaneous 
closure of contacts Cla and Clc, also effected by depression 
of button 75, will not energize any of the other relay coils 
since limit switch 60a is open and 60b is closed due to the 
stencil's being in its upper position, and limit switch 62a 
is open, and 62b is closed due to the platform's being in its 
unloading position. Depression of start button 75 also ener- 
gizes coil R6 through limit switch 65 which is closed as a 
result of the stencil's being in its upper position. Exci- 
tation of coil R6 closes contacts C6c. The closure of con- 
tact Clb completes a circuit through contacts C6c through 
switches 60b and 62b along lines 105 and 106 to coil PMR. 
The excitation of coil PMR closes contacts PMR 5 (shown in 
Fig. 7) causing platform motor 35 to begin retracting the 
platform from its unloading position to its loading position. 
The excitation of coil PMR also opens normally closed con- 
tacts PMR1 preventing excitation of coil PMF. Furthermore 
excitation of coil PMR closes contacts PMR2 thus completing 
a circuit between point 107 and line 106. The closure of 
contacts PMR2 will provide a circuit for the holding current 
on coil PMR when limit switch 62b' is opened by the plat- 
form's moving from its unloading position towards its load- 
ing position. The control circuitry will remain in this 
state until the platform arrives at its loading position and 
mechanically opens switch 60b and terminates holding current 
to coil PMR. This completes the third cycle of the control 
circuitry and the printing apparatus is now in the. same state 
as was described at the beginning of the first cycle. 
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While this invention has been described in detail 
with particular reference to preferred embodiments thereof, 
it will be understood that variations and modifications can 
be effected within the spirit and scope of the invention as 
5 described hereinbefore and as defined in the appended claims. 
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' Claims 

1. A process for printing pile fabrics, wherein a 
stencil (9) defining a patteirn is placed on said fabric and 
print paste is applied to said fabric, characterised in that 
the step of placing a stencil on said fabric includes the 

5 steps of defining pattern areas of said fabric by extending 
divider walls (20) generally perpendicularly to the base of 
said pile fabric and separating the pile of said pile fabric, 
and spraying said print paste within a pattern area. 

2. A process, as claimed in claim 1, characterised 

in that said print paste is sprayed on said pile fabric with- 
in said pattern areas while maintaining the outlet (54) of 
the spraying apparatus (53) within a given pattern area and 
5 inwardly of the outermost edge (55) of said divider walls 
(20). 

3. A process, as claimed in claim 2, characterised 
in that said spraying apparatus (53) is moved about said 
pattern area, by hand to apply print paste throughout said 
pattern area. 

4. A process, as claimed in claim 3, and further 
characterised by the steps of lifting said stencil (9) from 
said pile fabric after the step of applying print paste, and 
placing a canopy (42) between said stencil (9) and said pile 

5 fabric to shield said pile fabric from drippings of print 
paste from said stencil* 

5. A process, as claimed in claim 4, further charac- 
terised by the. steps of moving said pile fabric away from 
said stencil (9) and placing a second pile fabric adjacent 
to said stencil while said canopy (42) is in place, removing 

5 said canopy, and placing said stencil on said second pile 
fabric. 
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6. Apparatus for printing pile fabrics, including a 
stencil (9) for defining a pattern on said pile fabric and 
means for applying print paste to said pile fabric, charac- 
terised by a frame (10), at least one divider wall (20) sup- 
ported within the confines of said frame (10), said divider 
wall (20) and said frame (10) defining a pattern, said di- 
vider wall (20) comprising a substantially flat wall dispos- 
able generally perpendicularly to said pile fabric (23). 

7. Apparatus, as claimed in claim 6, and further 
characterised by a first plurality of wires (19) extending 
across said frame (10) in a first direction, a second plu- 
rality of wires (19) extending across said frame (10) in a 
second direction which is angularly related to said first 
direction, said divider wall (20) being carried by said 
first and second plurality of wires (19). 

8. Apparatus, as claimed in claim 7, characterised 
by a plurality of divider walls (20) connected to provide at 
least one stencil element (lS), said stencil element (IS) 
-being carried by said first and second plurality of wires 
(19). 

9. Apparatus, as claimed in claim £, characterised 
by a plurality of said stencil elements (IS) within said 
frame (10), all of said plurality of stencil elements (IS) 
being carried by said first and second plurality of wires 
(19), and means (3#) for raising and lowering said frame 
(10). 

10. Apparatus, as claimed in claim 9, and further 
characterised by a platform (24) for receiving a pile fabric 

(23) , a rack (26) for selectively positioning said platform 

(24) beneath said stencil (9), and a canopy (42) selectively 
extendable beneath said stencil (9), between said platform 
(24) and said stencil (9). 
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11. Apparatus, as claimed in claim 10, and further 
characterised by a fly-bridge (56) over said stencil (9), 
said fly-bridge (56) being movable with respect to said 
stencil (9) and adapted to receive operators of the printing 
5 apparatus . 
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